•262                   ABSTRACT DYNAMICS.
in the filaments towards the corners, and so vitiate the soluti Unhappily mathematicians have not hitherto succeeded in solvi possibly not even tried to solve, the beautiful problem thus presen by the flexure of a broad very thin band (such as a watch spring) i a circle of radius comparable with a third proportional to its thickri and its breadth.
681.    But, provided the radius of curvature of the flexure is only a large multiple of the greatest diameter, but also of a tr proportional to the diameters in and perpendicular to the plan* flexure; then however great may be the ratio of the greatest diam< to the least, the preceding solution is applicable; and it is remarka
&                                   that the necessary distortion of the normal section (illustrated in
*• |i                                   diagram of § 679) does not sensibly impede the free lateral c
*                        '             tractions and expansions in the filaments, even in the case of a bn 4                                    thin lamina (whether of precisely rectangular section, or of unec /i                                    thicknesses in different parts).
682.    In our sections on hydrostatics, the problem of finding deformation produced in a spheroid of incompressible liquid t given disturbing force will be solved; and then we shall consider application of the preceding methods to an elastic solid sphere in tl
I                                    bearing on the theory of the tides and the rigidity of the earth.   1
i\                                    proposed application, however, reminds us of a general remark
I                                    great practical importance, with which we shall leave elastic solids
j                                    the present.    Considering different elastic solids of similar siibsta
1 i                                  and similar shapes, we see that if by forces applied to them in
I j                                    way they are similarly strained, the  surface  tractions in or ac
j i                                    similarly situated elements of surface, whether of their bounda
t '                                    or of surfaces imagined as cutting through their substances, must
h'                                    equal, reckoned as usual per unit of area.    Hence; the force aci
*                                         or in, any such surface, being resolved into components paralle 1 j{,                                       any directions; the whole amounts of each such component *.,'                                        similar surfaces of the different bodies are in proportion to the squ ?*'                                        of their lineal dimensions.   Hence, if equilibrated similarly under ^!                                       action of gravity, or of their kinetic reactions (§ 230) against & I j                                        accelerations (§ 32), the greater body would be more strained thar
"m                                         less;   as the amounts  of gravity or of kinetic reaction of sin
|H                                        portions of them are as the cubes of their linear dimensions.    ]
* * j                                       nitively, the strains at similarly situated points of the bodies
f, >'•                                       be in simple proportion to their linear dimensions, and the disp1
14    »                                     ments will be as the squares of these lines, provided that there i
strain in any part of any of them too great to allow the prim of superposition to hold with sufficient exactness, and that no pa turned through more than a very small angle relatively to any c part. To illustrate by a single example, let us consider a uni long, thin, round rod held horizontally by its middle. Le substance be homogeneous, of density p, and Young's modulus and let its length, /, be / times its diameter. Then (as the moi of inertia of a circular area of radius r round a diameter is Jwr^